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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coating method capable of increasing film thickness 
by which a hard coat film having superior scuffing and wear resistances can be efficiently 
formed by adopting an immersion system and to provide a plastic lens with a thick hard coat. 
SOLUTION: In the coating method capable of increasing film thickness, immersion time in a hard 
coating solution is adjusted to 40-80 sec when a hard coat film is formed by an immersion 
system. The plastic lens with a thick hard coat has a hard coat film of >3.0 fim thickness formed 
by the coating method. 
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' * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] it is characterized by making immersing time to hard-coat liquid into 40 - 80 seconds 
in formation of the hard-coat film by the immersing method — a thick film — the coating 
method Hzing / the method ] 

[Claim 2] The coating method according to claim 1 that the principal component of hard-coat 
liquid is an organosilicon compound. 

[Claim 3] The coating method according to claim 1 or 2 which added the high— boiling point 
solvent in hard-coat liquid. 

[Claim 4] The plastic lens with hard-coat one characterized by having the hard-coat film of 3.0 
micrometers or more of thickness formed by the method according to claim 1. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention receives a plastic-lens base 
material — a thick film — it is related with the plastic lens with hard-coat one coated by the 
coating method [-izing / the method ] f and this method 
[0002] 

[Description of the Prior Art] Although the plastic lens is excellent in shock resistance or the 
dye affinity while it is lightweight, since it is inferior to abrasion-proof nature, generally the 
technique of preparing a hard-coat film in a plastic-lens front face for the purpose of 
improvement in this abrasion-proof nature is performed. Moreover, it is known that the difficulty 
of being attached of the abrasion-proof nature, i.e., a blemish, will be dependent on the thickness 
of a coat film. That is, abrasion-proof nature tends to become good, so that thickness is 
generally thick. However, if thickness is thickened without any restriction, it will be inferior in 
respect of thermal resistance, and a crack will occur. Moreover, when concentration is made high 
when a coating constituent is improved in order to thicken thickness for example, a problem 
arises at the stability of dripping or liquid itself, and the homogeneity of the thickness to the 
pull-up direction in a coated material though thickness adopts the method to thicken by 
gathering the pull-up speed after being immersed is spoiled. Furthermore, when the viscosity of 
liquid itself is raised and a thickener is added utterly, a problem arises in the stability and pot life 
of liquid itself. Furthermore, although there is also the method of repeating multiple-times 
operation and carrying out the laminating of the hard-coat film, processing top time is taken and 
it is inferior to productivity. 
[0003] 

[Problem(s) to be Solved by the Invention] then, this invention can form efficiently the hard-coat 
film in which the abrasion-proof nature which adopted the immersing method and was excellent 
is shown in view of the above-mentioned trouble — - a thick film — it aims at offering the coating 
method [-izing / the method ], and the plastic lens with hard-coat one of a thick film 
[0004] 

[Means for Solving the Problem] this invention is characterized by making immersing time to 
hard-coat liquid into 40 - 80 seconds in formation of the hard-coat film by the immersing 
method — a thick film ; — while offering the coating method [-izing / the method ], the plastic 
lens with hard-coat one characterized by having the hard-coat film of 3.0 micrometers or more 
of thickness formed by this method is offered 
[0005] 

[Embodiments of the Invention] The coating method by the immersing method is immersed in a 
coated material into coating liquid, and is a method of pulling up a coated material at the rate of 
predetermined out of liquid, after appropriate time. When various conditions for obtaining a thick 
film in this immersing method were examined, it became clear that they are the most important 
conditions for immersing time obtaining a thick film. Although immersing time changes with 
physical properties for which the kind of solvent, the viscosity of coating liquid, and a coat film 
are asked, it is desirable to consider as 40 - 80 seconds in order to form a thick film. There are 
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too few coverages of coating liquid that immersing time is less than 40 seconds, and sufficient 
thickness cannot be obtained. On the other hand, even if it lengthens immersing time exceeding 
80 seconds, thickness does not change. 

[0006] By adjusting immersing time, the coverage of coating liquid is selected so that the 
thickness of a hard-coat film may be set to 3.0 micrometers or more. It is inferior to abrasion- 
proof nature in the thickness of this hard-coat film being less than 3.0 micrometers. However, 
since a problem will arise in respect of thermal resistance if thickness is too thick, it is desirable 
to make it 10 micrometers or less. 

[0007] As for the viscosity of coating liquid, it is desirable that it is the viscosity which ****ed in 
the thickness for which it asks suitably depending on the quality of the material of a coated 
material As for viscosity, in the coating liquid used for this invention, it is desirable that it is 4.0- 
50.0cps. 4. A thick film becomes is it hard to be obtained to be less than Ocps, if improvement in 
abrasion-proof nature is inadequate and it exceeds 50.0cps, Siwa and brushing will occur on the 
surface of a coat, and appearance will be spoiled. 

[0008] Although the solid content of coating liquid is restricted by the component of coating 
liquid, it is desirable that it can change according to the thickness for which it asks. As for a 
solid content, in the coating liquid used for this invention, it is desirable that it is 20 - 40 % of the 
weight, [f it becomes difficult to obtain a thick film as it is less than 20 % of the weight and it 
exceeds 40 % of the weight, a problem will arise in pot life. 

[0009] Although the pull-up speed in the coating method of this invention is influenced by the 
viscosity and the solid content of coating liquid, it is usually desirable to be used in the range of 
100 - 300 mm/min. If a thick film becomes is it hard to be obtained that pull-up speed is less 
than 100 mm/min and 300 mm/min is exceeded, dripping will arise in an application side and 
appearance will be spoiled. 

[0010] Although properly used as a component of the coating liquid used in this invention 
according to a use and the purpose, in the present condition, the coating liquid which mixed the 
organosilicon compound and the metallic-oxide particle sol is simple and the most effective, and, 
generally is used widely. As an organosilicon compound, the thing of adding-water resolvability is 
desirable. For example, methyl trimetoxysilane, Ethyl trimethoxysilane, ethyltriethoxysilane, 
methyl triethoxysilane, Phenyl triethoxysilane, dimethyl dimethoxysilane, phenylmethyl 
dimethoxysilane, Vinyltriethoxysilane, vinyltrimetoxysilane, a vinyl tris (beta-methoxyethoxy) 
silane, Gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy propyltriethoxysilane, gamma- 
glycidoxy propyl methyldimethoxysilane, gamma-glycidoxypropylmethyldietoxysilane, beta-(3; 4- 
EPOKI dicyclohexyl) ethyl trimethoxysilane, Gamma-methacryloxpropyl trimethoxy silane, N-beta 
(aminoethyl) gamma-aminopropyl trimethoxysilane, Alkoxysilane, such as N-beta (aminoethyl) 
gamma-aminopropyl methyl dimethoxysilane, gamma-aminopropyl triethoxysilane, N-phenyl- 
gamma-aminopropyl trimethoxysilane, and gamma-mercapto propyltrimethoxysilane, is 
mentioned. Even if it uses these independently, they may combine two or more kinds. Moreover, 
as for these, it is desirable to understand an added water part with an acid and to use. 
[0011] As a metallic-oxide sol contained in the coating liquid used for this invention, the colloid 
dispersing element of the oxide particle of one or more sorts of metals chosen from silicon, tin, a 
tungsten, iron, a zirconium, titanium, etc. can be mentioned. Specifically, the thing which makes 
colloid have distributed these metallic-oxide particles in a solvent is desirable. 
[0012] It added [ in order for the maintenance of viscosity to become simple and to ask for a 
thick film as coating liquid used for this invention ] the high-boiling point solvent or is desirable 
that it is the coating constituent which can be added. As a high-boiling point solvent used here, 
a cyclohexane, 2-propanol, 1, 2-dimethoxyethane, water, toluene, ethylenediamine, 1-butanol, a 
2-methoxyethanol, butyl acetate, a 2-ethoxyethanol, a xylene, N.N-dimethylformamide, a phenol, 
1, 2-propanediol, benzyl alcohol, etc. are mentioned. Although these solvents may use only one 
sort, two or more kinds of different solvents in consideration of the viscosity of coating liquid, 
volatility, and the wettability to a base material can be used. Although low-boiling point solvents 
other than the above are good solvents in respect of solubility and viscosity control, since the 
volatilization rate is high, when they are mixed in a large quantity, they have a possibility of 
causing concentration change of coating liquid. When concentration change arises at this time, 
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solid-content change also takes place in the form where it is imitated/ and there is a possibility 
that a problem may arise in the pot life of coating liquid. 

[0013] A curing catalyst can be used for the coating constituent used for this invention in order 
to promote hardening. As a curing catalyst, they are one or more sorts of curing agents chosen 
from amines, a metal chelate, an organic-acid metal salt, perchloric acid, and a metal salt. As an 
example, metal chlorides, such as perchloric acid salts, such as organic-acid metal salts, such as 
metal acetylacetonate, such as the chromium (III) and cobalt (III) which amines, such as 
guanidine, a triethylarnine, and an aniline, and the, acetylacetone configurated, iron (III), a 
zirconium (IV), and an indium (III), sodium acetate, a zinc naphthenate, naphthenic-acid cobalt, 
octylic acid zinc, and octylic acid tin, perchloric acid, an ammonium perchlorate, and a 
magnesium perchlorate, tin chloride, an aluminum chloride, ferric chloride, a titanium chloride As 
an addition of a curing catalyst, it is good 0.1 - 10.0% of the weight of to carry out comparatively 
to a silicon compound in consideration of the effect as the solubility and curing catalyst to a 
solvent. It is good to use in 0.5 - 3.0% of the weight of the range still more preferably. 
[0014] Unless the purpose of this invention is spoiled, in the coating constituent used for this 
invention, a leveling agent, an ultraviolet ray absorbent, an antioxidant, a color, a pigment, a filler, 
a stabilizer, a surfactant, an antistatic agent, a nonflammable agent, perfume, etc. can be added 
further if needed, and the application nature of coating liquid, the property of a coat, the 
workability of coat processing, etc. can be improved to it. 

[0015] As a base material which applies the coating method of this invention, synthetic resin, 
such as a plastic-lens base material, for example, a polymethylmethacrylate, a polycarbonate, 
aliphatic allyl-compound carbonate, aromatic allyl-compound carbonate, and poly thio urethane, 
is mentioned, and the high thing of especially transparency is suitable as an object for optics. 
Moreover, in applying the coating method of this invention, radiation treatment by the polish 
processing by the particle of the chemical treatment according a base-material front face to an 
alkali treatment, acid treatment, surfactant processing, and various organic solvents, an inorganic 
substance, or the organic substance, priming using various resins, ultraviolet rays, the electron 
ray, etc., plasma treatment, etc. can be beforehand performed in order to raise the adhesion of a 
base material and a coat. 

[0016] On the hard-coat film formed by the above-mentioned method, an inorganic compound 
can be formed to a monolayer or a multilayer, and an antireflection film can be given. As this 
membrane formation method, a vacuum deposition method, a spatter, the ion plating method, the 
ion assisting method, etc. are mentioned, for example, moreover — as the inorganic compound to 
be used — concrete — ZnO, Ti02, Sb 203, Sb 205, Sn02, Zr02, aluminum 203, MgF2, Si02, 
SiO, LiF, 3 NaF-AIF3, AIF3, Na3 AIF3, Ta 205, and Yb 203 etc. — it is mentioned 
[0017] 

[Example] Next, this invention is not restricted by these although this invention is explained still 
in detail based on an example. Moreover, the "section" expresses the "weight section" below. 
[0018] The gamma-glycidoxypropyltrimetoxysilane 100.1 section was put in into the glass flask 
equipped with the production magnetic stirrer of an example 1 - 5(1) coating constituent, the 
0.01 convention hydrochloric-acid 27.0 section was added, it stirred one whole day and night, 
and the hydrolyzate was prepared. Added the aluminum acetylacetonate 3.9 section, the water 
143.0 section, and the silicone system surfactant 0.1 section to this hydrolyzate one by one as 
the methanol distribution colloidal silica (30 % of the weight [ of solid-content concentration ], 
mean-particle-diameter 1 0mmicro) 260.0 section, and a curing catalyst, and stirred one whole 
day and night, and put at 5 degrees C for 24 hours, it was made to ripe, and the coating 
constituent was produced. The viscosity of this coating constituent was 6.5cps (20 degrees C). 
(2) It was immersed for 4 minutes into 10% sodium-hydroxide solution kept warm at 45 degrees 
C, and the diethylene-glycol bisallyl carbonate lens which is the production base material of a 
hard-coat film was washed. Subsequently, the plastic lens was applied by dip coating using the 
above-mentioned coating constituent. The coating conditions at this time were shown in Table 1. 
Heat hardening was performed for the lens by which coating processing was carried out at 120 
degrees C for 2 hours, and the hard-coat film was produced. 

[0019] (3) It examined by the following method about the lens obtained by processing beyond an 
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examination and a performance evaluation, and the obtained result was shown in Table 1. 
** -proof — the state of the coat after carrying out 20 ****s by 500g load was observed with 
the naked eye using the steel wool of abrasion nature #0000, and it judged on the following 
criteria 

A: C which a blemish attaches to less than 50% of B:abrasion side which does not get damaged : 
11 parallel lines were put in in all directions at intervals of 1mm with ** adhesion cutter knife 
which a blemish attaches to 50% or more of an abrasion side, 100 grids were made, the 
cellophane adhesive tape (Nichiban Co., Ltd. make) was stuck and stuck, and the number of the 
grids which removed quickly and remained was counted. 

** After being exposed for 300 hours using the weatherproof sunshine weather meter (SUGA 
testing-machine company make), the state of a coat was observed with the naked eye, and it 
judged on the following criteria. 

A: a coat — change-less B: — C: whose coat is ruined — the lens was put into the oven which 
is the ** thermal resistance of 80 degrees C a coat dissolves and a ground is in sight, and it 
took out after 10 minutes, investigated using the slide projector, and judged on the following 
criteria 

good: — unusual on a coat — ' it carried out and the crack is contained in the defectcoat [0020] 
In the production conditions of the hard-coat film of the example 1 of comparison, and the 2 
aforementioned examples, it carried out like the example 1 except having carried out on the 
coating conditions shown in Table 1. The result of an evaluation examination was shown in Table 
1. 

[0021] 

Table 1] , 
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[0022] 

[Effect of the Invention] According to this invention, the hard-coat film which could form the 
coating film of a thick film easily by the simple method of lengthening immersing time to the 
inside of a coating constituent, and was excellent in ******-proof, and was excellent also in 
adhesion with a plastic lens can be obtained. 
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